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Motivation

Two aerosol products are available
in the Terra CERES/SSF Data

There are some obvious

(global map of two SSF AOTs at 0.661.um)

Example

differences in the two SSF
aerosol products.

The causes of the differences
need to be identified before
the data can be reliably used
in applications.
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* Objective  Approach

— Find the causes for — Inter-comparison of
the differences of the two products.
the two aerosol
products in the — Validation against the
CERES/SSF- surface AERONET

MODIS data set. observation.




Data Set

SSF-MODIS (Terra) Ed1A (FM1, FM2) Data — March 2001

Retrieval Algorithms

NESDIS (Stowe et al.)

MODIS (Tanré et al.)

Input Radiance:

— MODIS (0.66, 1.64um)
Cloud Screening: Minnis et al.
Surface Reflection:

— Fresnel (v=1m/s) + Small Diff. Ref.
Aerosol Model: (size dis. & ref. index)

— Globally fixed one model

— Mono-Lognormal
Sampling:

y > 40° + anti-solar side of orbit

Input Radiance:

—  MODIS (0.55, 0.66, 0.87, 1.24, 1.64,
2.13um)

Cloud Screening: Ackerman et al.

Surface Reflection:
— Fresnel (v=7m/s) + Black
Aerosol Model: (size dis. & ref. index)
— Variable models
— Bi-Lognormal (4 small/5 large)
Sampling:
y>40°
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“Cloud Contamination” Explains the Major Differences of the
Two SSF AOT Products at High Latitudes of SH and NH.
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“Cloud Contamination” also Masks the Differences in the two Angstrom
Exponents a that are Associated with the Differences in the Aerosol
Model Assumptions of the two Retrieval Algorithms




Global Inter-Comparison
(FM1- March 2001)
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Regional Inter-Comparison
(Lanai — 20.8N, 157E; FM1 - March 2001)
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Regional Inter-Comparison

(Dry Tortugas — 24.6N, 82.8W; FM1- March 2001)
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Regional Inter-Comparison

(S. Pacific Ocean — 4585, 120W; FM1-March 2001)
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Comparison of Monthly Mean T,, T,, and O for the Match-ups of
Two SSF Aerosol Products and AERONET Observations
(global ensemble - FM1 + FM2, March 2001)
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Comparison of Monthly Mean T,, T,, and a for the Match-ups of
Two SSF Aerosol Products and AERONET Observations
(Lanai - FM1 + FM2, March 2001)
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Comparison of Monthly Mean T,, T,, and a for the Match-ups of
Two SSF Aerosol Products and AERONET Observations
(Dry Tortugas- FM1 + FM2, March 2001)
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Summary

“Cloud contamination” may explain the major differences in the AOTs of the
two SSF/MODIS aerosol products at high latitudes. The surface disturbance is
only important in limited regions.

“Cloud contamination” and surface errors mask the difference in the two
Angstrom exponent O that are associated with the different acrosol model
assumptions in the two SSF aerosol retrievals.

The two SSF AOTs agree reasonably well in their global mean, the NESDIS
retrieval being slightly larger. The two SSF o comparison in the global mean
are not as good as that of AOT, the MODIS values being slightly larger.

Limited validation using AERONET observations also suggests possible
“cloud contamination” in the two SSF aerosol products. After reducing the
potential “cloud contamination”, AERONET AOT and a values fall between
the values of the two SSF aerosol products in the global mean sense, with
MODIS 1 < NESDIS 1 and MODIS a > NESDIS a.
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(Cape Verde — 16.7N, 22.9W; FM1 - March 2001)
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Regional Inter-Comparison

(N. Pacific Ocean — 20N, 130W; FM1-March 2001)

M _FACIFIC
o+ T T T
a3 4 :
a2 f L ]
QaE + ]
.o
a.a oA n.Zz Lo G Ll
AT (ADDIE AHESDIE)
N_FACIFIC
o4 T T T
n.3F E
oo} R 3
a1 f I =+ b
.o
a.a a1 oz .3 LRI
AOTRA001S  HESDIS)
M _FACIFIC
4 - T
3 - -
2 - -5
2 3
n - -
—1 METEETE ITETRIRTE RTRTIRTRTRI IRTTIRIRTR IRTRITIT]

o i a 3
ALPHo{HADIS AMESDIS)

CSl > 900%)

4T [MCDIS)

Q.05

CL00 B

0,0

AT (DS HEEDIE)

CSl > S5

a.z0

ATT2(WCOIE)
?

2035 —+

.00
1,0

GOE RO
ST (M0 NESDIS)

CSl » So0S)

.13 0.2

ALPHACHEIDI)

—1

—1

o 1 2 )
Al PHaMADIS A HESDISY

AT [NOCI)

AT [WOOIE)

Vo2 3(M f;!l

Q.20

o.30
0.5
—+
O, F
015 _l_
.10 B
.05 —|—
1,000 AR PPN WP IR I
03003010 150,20 0,25 0.3
0T (PR DE A HESDIS)
W I(M A5
.= T T T
15 F
+ -+
[ R -
o .
[a W m <
L0 +
[ER N 0,105 10 [ Py B
A0TE[ M 0IS  NESDIS)
v E3M S
3 T T T
s -+

ALPRA{MEDIS)
[ ]

-t
T

1 = 3
ALPHAMADIS AMESDISY




Comparison of Monthly Mean T,, T,, and a for the Match-ups of
Two SSF Aerosol Products and AERONET Observations
(Cape Verde - FM1 + FM2, March 2001)
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